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1
OVERVOLTAGE PROTECTION FOR A FINE
GRAINED NEGATIVE WORDLINE SCHEME

FIELD OF THE INVENTION

The invention relates to semiconductor structures and,
more particularly, to overvoltage protection for a fine grained
negative wordline scheme for SRAM memories.

BACKGROUND

Static random-access memory (SRAM) is a type of semi-
conductor memory that uses bistable latching circuitry to
store each bit. SRAM exhibits data remanence, but it is still
volatile in the conventional sense that data is eventually lost
when the memory is not powered. Conventional CMOS
SRAM cells typically consist of six transistors: two P channel
field effect transistors (PFETs) for a pull-up operation, two N
channel field effect transistors (NFETs) for pull down, and
two NFETs for input/output (i.e., passgate) access. A conven-
tional SRAM array consists of “m” rows and “n” columns of
the aforementioned SRAM cells. Cells of the same row share
one word line (WL), while cells of the same column share the
same bit line pair, e.g., BL and BR.

An SRAM has three different states: standby (the circuit is
idle), reading (the data has been requested) and writing (up-
dating the contents). In the standby mode, if the word line is
not asserted, access transistors disconnect the cell from the bit
lines; while cross-coupled inverters will continue to reinforce
each other as long as they are connected to supply. During
standby, all the WLs are at low (i.e., at GND level) and all bit
lines are biased to the standby voltage level (of the power
supply) Vdd. However, in the standby mode, the SRAM cell
can exhibit significant passgate leakage. Also, known SRAM
cells can exhibit wordline overvoltage stress when the word-
line voltage is negative.

SUMMARY

In an aspect of the invention, a circuit comprises a static
random access memory (SRAM) cell comprising at least a
wordline coupled to a plurality of NFETs of a transistor array.
The circuit further comprises a wordline driver comprising a
plurality of inverters coupled between a wordline group
decode node, a power supply and the wordline. Overvoltage
on the wordline driver and NFETs of the SRAM cell are
eliminated by applying a power gating mode and lowering the
power supply voltage.

In an aspect of the invention, a circuit comprises a power
gating voltage circuit coupled to a power supply line. The
circuit further comprises a retention device coupled to the
power supply line. The circuit further comprises a wordline
driver coupled to a power supply line. The circuit further
comprises a wordline pull down network coupled to the
power supply line and the wordline driver. The circuit further
comprises a static random access memory (SRAM) cell com-
prising at least a wordline coupled to the wordline driver.

In an aspect of the invention, a method comprises provid-
ing a negative voltage to a wordline of an SRAM cell during
a power gating mode.

In another aspect of the invention, a design structure tan-
gibly embodied in a machine readable storage medium for
designing, manufacturing, or testing an integrated circuit is
provided. The design structure comprises the structures of the
present invention. In further embodiments, a hardware
description language (HDL) design structure encoded on a
machine-readable data storage medium comprises elements
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that when processed in a computer-aided design system gen-
erates a machine-executable representation of the fine
grained negative wordline scheme for SRAM memories,
which comprises the structures of the present invention. In
still further embodiments, a method in a computer-aided
design system is provided for generating a functional design
model of the fine grained negative wordline scheme for
SRAM memories. The method comprises generating a func-
tional representation of the structural elements of the fine
grained negative wordline scheme for SRAM memories.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The present invention is described in the detailed descrip-
tion which follows, in reference to the noted plurality of
drawings by way of non-limiting examples of exemplary
embodiments of the present invention.

FIG. 1 shows a schematic representation of a fine grained
negative wordline scheme for SRAM memories, in accor-
dance with aspects of the present invention;

FIG. 2 shows a schematic representation of a fine grained
negative wordline scheme for SRAM memories in a retention
state, in accordance with aspects of the present invention;

FIG. 3 shows a schematic representation of a fine grained
negative wordline scheme for SRAM memories in a powered
up state with selected wordline, in accordance with aspects of
the present invention;

FIG. 4 shows a schematic representation of a fine grained
negative wordline scheme for SRAM memories in a powered
up state with unselected wordline, in accordance with aspects
of the present invention;

FIG. 5 shows a waveform diagram of a fine grained nega-
tive wordline scheme for SRAM memories, in accordance
with aspects of the present invention;

FIG. 6 shows a graph of effects of negative Vgs vs. Vd
reduction on leakage;

FIG. 7 is a flow diagram of a design process used in semi-
conductor design, manufacture, and/or test; and

FIG. 8 shows a power gating circuit used in an SRAM
memory.

DETAILED DESCRIPTION

The invention relates to semiconductor structures and,
more particularly, to a fine grained negative wordline scheme
for SRAM memories. More specifically, the present invention
is directed to an SRAM with a fine grained negative wordline
driver. Accordingly, by using a wordline driver with negative
voltage down level, SRAM cell passgate leakage can be sig-
nificantly reduced. Also, by implementing the present inven-
tion, fine grain voltage domain will allow higher leakage
savings by powering up only a small section of the array for
read/write operations while the rest of the array is still in a
retention state. And, the use of the present invention in con-
junction with fine grain VCS power gating avoids wordline
device overvoltage stress. That is, the present invention tack-
les the overvoltage issue using a negative wordline scheme
without level translators.

In specific embodiments, the fine grained negative word-
line scheme for SRAM memories applies a negative supply
voltage only to the circuit structure (e.g., wordline) when a
positive supply voltage is lowered (e.g., when the power
gating is turned on, the supply voltage is lowered). By low-
ering the positive supply voltage, the large Vds/Vgs/Vgd
reliability problem caused by the negative supply voltage is
solved. Also, when the power gating is turned off, the negative
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supply voltage is replaced with a GND (0V) signal. In this
way, reliability is still preserved.

FIG. 1 shows a schematic representation of a fine grained
negative wordline (WL) scheme for SRAM memories, in
accordance with aspects of the present invention. In particu-
lar, the circuitry 100, e.g., WL-based scheme, includes lever-
aging a VCS power gating circuit (e.g., header) 200 with a
wordline driver 300 feeding to a plurality of SRAM cells 400,
to reduce the power-supply voltage so that a negative down-
level does not require a thick-oxide device, level-shifting or
stacked devices with intermediate voltage levels. In embodi-
ments, the VCS power gating circuit 200 is coupled between
aword line decode node 700 and a power supply rail 200a. In
specific embodiments, the power gating circuit 200 can com-
prise any conventional circuitry such as that shown in FIG. 8;
although other power gating circuitry for SRAM cells is
contemplated by the present invention.

As should be understood by those of skill in the art, the
SRAM cells 400 include a six transistor array 405 (compris-
ing cross-coupled inverters) with two NFET devices 405a
connected between a wordline (WL) 415 and bit lines 410. In
the ON state, the NFET devices 4054 will be at V_VCS. The
SRAM cells 400 further include a readline (Rst) 420 con-
nected to PFET devices 430. The PFET devices 430 are also
connected to the bit lines 410. The readline 420 can be
charged (VCS-Vt) through the NFET devices 4054, indepen-
dent of bitline power gating. A four transistor array 405' of the
transistor array 405 is coupled to the power supply rail 200a.
Also, the bit lines 410 are precharged to VCS-V1 at the end of
every clock cycle. This is done by turning the RST signal low
at the end of every clock cycle, thereby turning on the PFETs
430 and charging the bit lines 410 to VCS-Vt through the
PFETSs 430 and the source-follower NFET. In embodiments,
the NFET 435 connected between the PFETs 430 should have
its gate connected to VCS.

In embodiments, the wordline driver 300 generates the
signal of the WL 415, e.g., control the ON-OFF state of the
wordline (WL) through use of rail WL-group decode 700. In
embodiments, WLDEC and WL-group decode 700 do not
have to be the same signal. For example, WL-group decode
700 controls a group of wordline (WL) signals that can range
from a group of 1 WL to 32 WL (or an arbitrary number);
whereas, WLDEC refers to one specific WL (not a group of
WL). In embodiments, the WL 415 will be in the OFF state at
0V or a negative voltage; whereas, the WL 415 will be in the
ON state at VCS. In embodiments, the WL 415 will be at 0V
if WL-group decode 700 is selected (e.g. that group of WL has
been selected) or WL 415 will be at negative voltage if WL-
group decode 700 is not selected (e.g. that group of WL has
not been selected).

More specifically, the wordline driver 300 includes two
inverters 310" and 310", each of which include an NFET
device 310a and a PFET device 3105. The input of the inverter
310" connects to WL-group decode signal (WLDEC) 700;
whereas, the output of the inverter 310' connects to the WL
415. The output of inverter 310" connects to the input of the
inverter 310', e.g., the drain region of inverter 310" is con-
nected to the gate region of inverter 310'. The two inverters
310" and 310" are also coupled to the power supply rail
(V_VCS) 200a. The power supply rail (V_VCS) 200q is also
coupled to the power gating circuit 200, as well as the SRAM
cells 400 and retention device 500.

Still referring to FIG. 1, the circuitry 100 further includes
the retention device 500 which can lower the supply voltage
VCS. In embodiments, the retention device 500 can be a
diode connected PFET, which has its gate connected to
V_VCS. In this way, the source of the PFET is at VCS and its
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drain is at V_VCS. In embodiments, the voltage supply VCS
can be lowered in the power gating mode using the retention
device 500, e.g., by shutting off the header device 200, leak-
age on V_VCS 200a (caused by the SRAM cells) will cause
V_VCS 200a to be lowered until the retention device 500 is
able to turn on. Power-up of V_VCS 200q can be performed
through header device 200 to change V_VCS to VCS during
R/W operations. As described herein, VCS acts as the supply
voltage to the SRAM cells 400, e.g., in the ON state, the
NFET devices 405a will be at V_VCS.

The circuitry 100 further includes a WL pull down network
600. In embodiments, the wordline pull down network 600 is
coupled to the power supply line 200q. In further embodi-
ments, the NFET device 310qa of inverter 310" is coupled to
SWL node 605 of the WL pull down network 600 for effec-
tuating operations of the WL line 415. In embodiments, the
WL pull down network 600 further includes FETs (NFET
devices) 605a and 6055, which can be controlled to eliminate
the overvoltage issue, e.g., lowering VCS to VCS-Vt. For
example, in embodiments, the WL pull down network 600
connects the VCS terminal to the WL pull-down device upon
selection of the fine-grained power gated domain. Also, the
WL pull down network 600 connects the negative voltage WL
supply to the WL pull-down device when the fine-grained
partition is unselected in the retention mode.

In embodiments, NFET 6054 is responsible for letting or
not letting a negative voltage pass onto node SWL. NFET
6055, onthe other hand, is responsible for letting or not letting
GND (0V) pass onto node SWL. If 700 is not asserted (i.e. in
retention state), then NFET 6054 is turned on (and NFET
60554 is turned off) and a negative voltage is passed onto SWL
and onto the source of NFET 310a of the WL Driver 300. If
WL-group decode 700 is asserted (i.e., powered up state),
then NFET 6055 is turned on (and NFET 6054 is turned off)
and GND (0V) is passed onto SWL and onto the source of
NFET 310a of the WL Driver 300, for example.

FIG. 2 shows a schematic representation of a fine grained
negative wordline scheme for SRAM memories in a retention
state (power gating mode), in accordance with aspects of the
present invention. In the retention state, PFET 3106 of
inverter 310" will be ON, thereby passing V_VCS (whichis at
VCS-Vt) onto the input of inverter 310", which turns on NFET
310a of inverter 310'. NFET 605a of the WL pull down
network 600 will be ON (e.g. the gate voltage of NFET 6054
will be at VCS-Vt). Also, the NFET 6055 will be at OV (e.g.,
turned OFF). In this way, the voltage (-100 mV) of the WL
pull down network 600 will pass to the WL 415 through the
NFETs 605a, node 605 and NFET 310a of the inverter 310'.
In embodiments, the voltage (-100mV or OV) of the WL pull
down network 600 will be controlled by G_HEADN. In this
way, the power gating scheme reduces the supply voltage
when the wordline is inactive (at a negative voltage) in order
to eliminate the overvoltage on a negative wordline driver.

FIG. 3 shows a schematic representation of a fine grained
negative wordline scheme for SRAM memories in a powered
up state with selected wordline, in accordance with aspects of
the present invention. In the powered up state with selected
wordline, PFET 3105 of inverter 310" of the wordline driver
300 will be OFF, and NFET 310a of inverter 310" of the
wordline driver 300 and NFET 605a of the WL pull down
network 600 will be OFF. These states are controlled by O V.
Also, the NFET 6055 will be at VCS, passing 0V onto node
605. In this way, GND or OV is at the input of inverter 310'
which turns on PFET 31056 of inverter 310' which passes
V_VCS (which is at VCS) onto WL 415 with no overvoltage
problems.
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FIG. 4 shows a schematic representation of a fine grained
negative wordline scheme for SRAM memories in a powered
up state with unselected wordline, in accordance with aspects
of the present invention. In the powered up state with unse-
lected wordline, PFET 3105 of inverter 310" of wordline
driver 300 will be ON, and V_VCS (which is at VCS) will be
passed onto the gate of inverter 310'. The NFET 310a of
inverter 310' of the wordline driver 300 will be ON (gate
voltage will be at VCS). On the other hand, the NFET 6054 of
the WL pull down network 600 will be OFF and the NFET
6055 of the WL pull down network 600 will be ON, feeding
to GND. In this way, 0V is fed from the NFET device 60556 of
the wordline pull down network 600 through the NFET
device 3104 of the inverter 310' to the wordline 415 with no
overvoltage problems.

In the power gating (retention) mode, the diode connected
PFET (e.g., retention device 500) will turn ON and the header
device 200 will turn OFF. Leakage from the SRAM cells will
cause V_VCS to fall until the diode connected PFET (reten-
tion device 500) turns on (due to the difference of voltage
between the source and gate of the diode connected PFET)
which ultimately keeps the V_VCS supply voltage to be at
VCS-V,. As should be understood by those of skill in the art,
applying VCS-V, on the WL Driver 300, WL Pull-down net-
work 600 and SRAM cell 400 will eliminate the overvoltage
problem. In the power gating mode, e.g., retention state, (i)
the WL is a negative voltage (-100 mV) and hence turned
OFF, (ii) voltage of G_HEAD is high and (iii) voltage of
G_HEADN is 0 or low. Inthe R/W mode, VCS, will act as the
supply voltage to the WL Driver 300, WL Pull-down network
600 and SRAM cell 400. That is, when G_HEAD is 0 or low,
the circuitry is in the power up R/W mode (and no longer in
the power gating mode).

FIG. 5 shows a waveform diagram of a fine grained nega-
tive wordline scheme for SRAM memories, in accordance
with aspects of the present invention. As shown in the wave-
form diagram of FIG. 5, in the retention state (power gating
state), the WL is a negative voltage due to the lowered value
of V_VCS. This will eliminate the overvoltage issue on any of
the NFET devices of the circuit 100. In the powered up state,
e.g., R/'W operations, the voltage of the WL will increase. In
the next retention state, the WL will again be brought down to
a negative voltage, e.g., since V_VCS goes back down to a
lower voltage. Accordingly, by implementing the present
invention, the negative WL-based scheme saves more SRAM
passgate leakage with a much reduced voltage swing (nega-
tive Vgs vs. reduced Vds).

FIG. 6 shows a graph of effects of negative Vgs vs. Vds
reduction on leakage. As shown in FIG. 6, total leakage reduc-
tion is improved by up to 72%, compared to a conventional
system.

FIG. 7 is a flow diagram of a design process used in semi-
conductor design, manufacture, and/or test. FIG. 7 shows a
block diagram of an exemplary design flow 900 used for
example, in semiconductor IC logic design, simulation, test,
layout, and manufacture. Design flow 900 includes processes,
machines and/or mechanisms for processing design struc-
tures or devices to generate logically or otherwise function-
ally equivalent representations of the design structures and/or
devices described above and shown in FIGS. 1-4 and 8. The
design structures processed and/or generated by design flow
900 may be encoded on machine-readable transmission or
storage media to include data and/or instructions that when
executed or otherwise processed on a data processing system
generate a logically, structurally, mechanically, or otherwise
functionally equivalent representation of hardware compo-
nents, circuits, devices, or systems. Machines include, but are
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not limited to, any machine used in an IC design process, such
as designing, manufacturing, or simulating a circuit, compo-
nent, device, or system. For example, machines may include:
lithography machines, machines and/or equipment for gen-
erating masks (e.g. e-beam writers), computers or equipment
for simulating design structures, any apparatus used in the
manufacturing or test process, or any machines for program-
ming functionally equivalent representations of the design
structures into any medium (e.g. a machine for programming
a programmable gate array).

Design flow 900 may vary depending on the type of rep-
resentation being designed. For example, a design flow 900
for building an application specific IC (ASIC) may differ
from a design flow 900 for designing a standard component or
from a design flow 900 for instantiating the design into a
programmable array, for example a programmable gate array
(PGA) or a field programmable gate array (FPGA) offered by
Altera® Inc. or Xilinx® Inc.

FIG. 7 illustrates multiple such design structures including
an input design structure 920 that is preferably processed by
a design process 910. Design structure 920 may be a logical
simulation design structure generated and processed by
design process 910 to produce a logically equivalent func-
tional representation of a hardware device. Design structure
920 may also or alternatively comprise data and/or program
instructions that when processed by design process 910, gen-
erate a functional representation of the physical structure of a
hardware device. Whether representing functional and/or
structural design features, design structure 920 may be gen-
erated using electronic computer-aided design (ECAD) such
as implemented by a core developer/designer. When encoded
on a machine-readable data transmission, gate array, or stor-
age medium, design structure 920 may be accessed and pro-
cessed by one or more hardware and/or software modules
within design process 910 to simulate or otherwise function-
ally represent an electronic component, circuit, electronic or
logic module, apparatus, device, or system such as those
shown in FIGS. 1-4 and 8. As such, design structure 920 may
comprise files or other data structures including human and/
or machine-readable source code, compiled structures, and
computer-executable code structures that when processed by
a design or simulation data processing system, functionally
simulate or otherwise represent circuits or other levels of
hardware logic design. Such data structures may include
hardware-description language (HDL) design entities or
other data structures conforming to and/or compatible with
lower-level HDL design languages such as Verilog and
VHDL, and/or higher level design languages such as C or
C++.

Design process 910 preferably employs and incorporates
hardware and/or software modules for synthesizing, translat-
ing, or otherwise processing a design/simulation functional
equivalent of the components, circuits, devices, or logic struc-
tures shown in FIGS. 1-4 and 8 to generate a netlist 980 which
may contain design structures such as design structure 920.
Netlist 980 may comprise, for example, compiled or other-
wise processed data structures representing a list of wires,
discrete components, logic gates, control circuits, 1/O
devices, models, etc. that describes the connections to other
elements and circuits in an integrated circuit design. Netlist
980 may be synthesized using an iterative process in which
netlist 980 is resynthesized one or more times depending on
design specifications and parameters for the device. As with
other design structure types described herein, netlist 980 may
be recorded on a machine-readable data storage medium or
programmed into a programmable gate array. The medium
may be a non-volatile storage medium such as a magnetic or
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optical disk drive, a programmable gate array, a compact
flash, or other flash memory. Additionally, or in the alterna-
tive, the medium may be a system or cache memory, buffer
space, or electrically or optically conductive devices and
materials on which data packets may be transmitted and inter-
mediately stored via the Internet, or other networking suitable
means.

Design process 910 may include hardware and software
modules for processing a variety of input data structure types
including netlist 980. Such data structure types may reside,
for example, within library elements 930 and include a set of
commonly used elements, circuits, and devices, including
models, layouts, and symbolic representations, for a given
manufacturing technology (e.g., different technology nodes,
32 nm, 45 nm, 90 nm, etc.). The data structure types may
further include design specifications 940, characterization
data 950, verification data 960, design rules 970, and test data
files 985 which may include input test patterns, output test
results, and other testing information. Design process 910
may further include, for example, standard mechanical
design processes such as stress analysis, thermal analysis,
mechanical event simulation, process simulation for opera-
tions such as casting, molding, and die press forming, etc.
One of ordinary skill in the art of mechanical design can
appreciate the extent of possible mechanical design tools and
applications used in design process 910 without deviating
from the scope and spirit of the invention. Design process 910
may also include modules for performing standard circuit
design processes such as timing analysis, verification, design
rule checking, place and route operations, etc.

Design process 910 employs and incorporates logic and
physical design tools such as HDL compilers and simulation
model build tools to process design structure 920 together
with some or all of the depicted supporting data structures
along with any additional mechanical design or data (if appli-
cable), to generate a second design structure 990.

Design structure 990 resides on a storage medium or pro-
grammable gate array in a data format used for the exchange
of data of mechanical devices and structures (e.g., informa-
tion stored in a IGES, DXF, Parasolid XT, JT, DRG, or any
other suitable format for storing or rendering such mechani-
cal design structures). Similar to design structure 920, design
structure 990 preferably comprises one or more files, data
structures, or other computer-encoded data or instructions
that reside on transmission or data storage media and that
when processed by an ECAD system generate a logically or
otherwise functionally equivalent form of one or more of the
embodiments of the invention shown in FIGS. 1-4 and 8. In
one embodiment, design structure 990 may comprise a com-
piled, executable HDL simulation model that functionally
simulates the devices shown in FIGS. 1-4 and 8.

Design structure 990 may also employ a data format used
for the exchange of layout data of integrated circuits and/or
symbolic data format (e.g. information stored in a GDSII
(GDS2), GL1, OASIS, map files, or any other suitable format
for storing such design data structures). Design structure 990
may comprise information such as, for example, symbolic
data, map files, test data files, design content files, manufac-
turing data, layout parameters, wires, levels of metal, vias,
shapes, data for routing through the manufacturing line, and
any other data required by a manufacturer or other designer/
developer to produce a device or structure as described above
and shown in FIGS. 1-4 and 8. Design structure 990 may then
proceed to a stage 995 where, for example, design structure
990: proceeds to tape-out, is released to manufacturing, is
released to a mask house, is sent to another design house, is
sent back to the customer, etc.
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The method(s) as described above is used in the fabrication
of integrated circuit chips. The resulting integrated circuit
chips can be distributed by the fabricator in raw wafer form
(that is, as a single wafer that has multiple unpackaged chips),
as a bare die, or in a packaged form. In the latter case the chip
is mounted in a single chip package (such as a plastic carrier,
with leads that are affixed to a motherboard or other higher
level carrier) or in a multichip package (such as a ceramic
carrier that has either or both surface interconnections or
buried interconnections). In any case the chip is then inte-
grated with other chips, discrete circuit elements, and/or other
signal processing devices as part of either (a) an intermediate
product, such as a motherboard, or (b) an end product. The
end product can be any product that includes integrated cir-
cuit chips, ranging from toys and other low-end applications
to advanced computer products having a display, a keyboard
or other input device, and a central processor.
The descriptions of the various embodiments ofthe present
invention have been presented for purposes of illustration, but
are not intended to be exhaustive or limited to the embodi-
ments disclosed. Many modifications and variations will be
apparent to those of ordinary skill in the art without departing
from the scope and spirit of the described embodiments. The
terminology used herein was chosen to best explain the prin-
ciples of the embodiments, the practical application or tech-
nical improvement over technologies found in the market-
place, or to enable others of ordinary skill in the art to
understand the embodiments disclosed herein.
What is claimed is:
1. A circuit comprising:
a static random access memory (SRAM) cell comprising at
least a wordline coupled to a plurality of NFETs of a
transistor array;
a wordline driver comprising a plurality of inverters
coupled between a wordline group decode node, a power
supply and the wordline, wherein overvoltage on the
wordline driver and NFETs of the SRAM cell are elimi-
nated by applying a power gating mode and lowering the
power supply voltage;
a power gating voltage circuit coupled between the word-
line group decode node and the power supply;
a retention device coupled to the wordline the power sup-
ply, wherein:
the plurality of inverters of the wordline driver each include
a PFET device and an NFET device;
the PFET devices are coupled to the power supply;
the NFET device of a first inverter of the plurality of invert-
ers is coupled to a wordline pull down network and its
source is coupled to the wordline;
a second inverter of the plurality of inverters is coupled to
the wordline group decode node; and
in a retention state:
the wordline driver eliminates overvoltage on the
NFETSs of the SRAM cell;

the wordline pull down network comprises a first NFET
and a second NFET, wherein the first NFET controls
whether to pass a negative voltage to first node and
second NFET controls whether to pass OV (GND)
onto the first node SWL; and

only one NFET will be on depending on when a reten-
tion state is on or off such that when the retention state
is on the first NFET is on allowing negative voltage to
pass, and the second NFET is off and when the reten-
tion state off the first NFET is off and the second
NFET is on allowing OV (GND) to pass.

2. The circuit of claim 1, wherein in the retention state, the
wordline is at negative voltage.
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3. The circuit of claim 1, wherein the retention device is a
diode connected PFET.

#* #* #* #* #*
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